Abstract More than 15 years ago, the organization that accredits physician education in the United States introduced 6 competencies relevant to medical practice. The next phase of this effort resulted in the development of educational milestones based on the competencies to focus the assessment of physicians in training on dimensions of performance critical to good medical practice. This article summarizes the competency-based approach to the education and assessment of US physicians in training, and the shift in the accreditation of physician training programs from a focus on structure and process to an emphasis on educational outcomes. The milestones were developed through expert consensus in each specialty that established a set of competencies, and a 5-level developmental framework that described the developmental steps in their acquisition from novice to expert/master. The work was informed by the literature, specialty curricula, stakeholder review, and initial testing. By basing learner assessment on dimensions of performance relevant in the practice of medicine, the milestones produce feedback that is more meaningful to learners, and concurrently base the accreditation of programs on real educational outcomes, contrasted with other attributes that are less directly related to the performance capabilities of graduates. The development of the milestones and initial testing by communities of practice in internal medicine, pediatrics, surgery, emergency medicine, neurological surgery and urology establishes the initial validity argument for the milestones. Further validity evidence will require study of the value of the milestones in assessment and accreditation, and linking educational outcomes to the performance and clinical outcomes of physicians in practice. 
Introduction
In the United States, the formal phase of physician training after medical school is called graduate medical education, and consists of three to seven years of formal education in a medical, surgical, or hospital-based specialty. This may be followed by additional advanced fellowship training. Private organizations play an important role in ensuring the quality of medical education and practice by accrediting the formal education and continuing professional development of physicians throughout their career. 1 The Accreditation Council for Graduate Medical Education (ACGME) is the independent, not for -ate training. It accredits more than 9,500 allopathic residency and fellowship programs that collectively train more than 117,000 residents and fellows, and the approximately 700 institutions that sponsor accredited programs. ACGME accreditation is recognized by the all physician licensing entities, and the federal government for reimbursement of the costs of resident education, and completion of an accredited residency program is required for candidates to be eligible to take the American Board of Medical Specialties (ABMS). 
The development of the competencies and the educational milestones
In 1999, recognizing that the predominant focus on medical knowledge and clinical skills underemphasized other relevant areas, the ACGME and the ABMS developed a -sicians should develop during their formal training and furattributes important to delivering high-quality are. 3, 4 At the core of this effort are six competencies relevant to modern medical practice: 1) patient care, 2) medical knowledge, 3) interpersonal and communication skills, 4) professionalism, 5) practice-based learning and improvement (PBLI), and 6) system-based practice (SBP).
ate medical education programs based on educational outcomes was called the Outcome Project. The goal was to ensure that the formal training and ongoing professional development of physician for US practice would focus on attributes highly relevant to good medical practice, with a vision of basing the accreditation of physician education programs on the educational outcomes attained by their graduates. For the formal phase of physician training, the aim was to shift of the focus of accreditation from prothe educational outcomes of individuals who completed graduate medical education. Concurrently, the ABMS member certifying boards began to use the competencies in six competencies. 5 For the ongoing maintenance of competency for physicians in practice, this placed greater weight in on professional development in areas relevant to the practice and in need of improvement for the individual physician, with the competency of practice based learning -cation process. 6 the competencies through the outcome project resulted in improvements in teaching and assessment. Yet the move toward accreditation based on educational outcomes stagnatthat led to attainment of a given competency, the clinical -tencies underemphasized key dimensions of physician competence important to practice in a clinical specialty, and the shift in focus by the community and the ACGME to new common duty hour limits for all US residency education programs instituted in July 2003. 7 In addition, an accreditation process still largely based on structure and process dimensions placed a growing administrative burden on programs and reduced the time for resident teaching, mentoring and assessment.
To address the lack of progress in the movement toward competency-based education the ACGME board of directors emphasized four priorities in its 2005 strategic plan, with the intent of facilitating the emergence of a new, outcomesbased model of accreditation: 1) fostering innovation and improvement in the learning environment; 2) increasing the accreditation emphasis on educational outcomes; 3) inand 4) improving communication and collaboration with key internal and external stakeholders. 8 Key attributes of the new model would be a more robust and meaningful use of data and educational outcomes, and a reduction in the burden of accreditation. The Next Accreditation System (NAS) was the new approach to outcomes-based accreditation that emerged from these strategic priorities. 9 The NAS was designed to redirect the focus of the educational enterprise on learning processes and their outcomes, and to reduce the multitude of structure and process requirements. 7 The aims of the NAS are shown in table 1. Besides basing accreditation on educational outcomes, key dimensions of the new accreditation model include continuous oversight of key parameters through annual data collection, and fostering innovation by allowing some deviation from detailed process standards for accredited programs with beneficial outcomes. A key element in this effort is accreditation based on educational outcomes using milestones based on the six competencies. The milestones reflect the trajectory of growth in a clinical specialty, and offer clear developmental steps along the process of competency acquisition.
The development of the educational milestones development began in 2009 as a collaborative effort that involved the ACGME, the ABMS member boards, and other stakeholders. The milestones were conceived as a set of observdescribe progress from entry to graduation and beyond.
scribes the developmental steps in the acquisition of competence from novice to expert/master. An example for -ure 1. Milestone development was informed by the literature, specialty curricula, stakeholder review, and initial testing. Each specialty community developed a consensus set of milestones in the 6 competencies. 10 The milestones offer two advantages over the competencies: 1) they expand the competencies into a set of observable behaviors progress more explicit; and 2) the level a completion of the formal education program represent the specialty-spepractice. The milestone are critical to achieving aims the NAS, particularly accelerating the use of outcomes in accreditation, and ensuring that the education of physicians met public expectations.
The evolution of competency-based approaches in medical education
Competency-based models for learning and assessment have long been used in other domains of education, and were adapted to medical education in the late 1970s. 11 The focus on the skills set of graduates allows for greater learner-centeredness, de-emphasizes time-based learning, and creates enhanced accountability for the product of education. 12 A competency-based approach in medical education, by focusing on attributes important to the practice of medon elements of the curriculum such as ethics and attitudes, which may otherwise be overlooked in teaching and assessment. 11 the attributes associated with high-quality medical practice, and expectations for physicians at the end of their formal training based on these attributes. In addition to the -tributes for physicians include the CanMEDS roles, 13 used
Good Medical Practice 14 15 the Scottish Doctor, 16 and Good Medical Practice -USA. 17 While there are differences among these approaches, all share a -forming physician, and there is considerable conceptual overlap.
Characteristics of competency-based approaches to education include an individualized learning program, extensive formative feedback, and learner and educational program accountability. Completion of the learning program is not based on a set time frame, but on achievement of the spec--tion for teachers resulted in grants to universities, and a competency-based teacher education (table 2). 
Validity and the educational milestones
Establishing the validity of the competencies and the educational milestones is important in ensuring the education of a new outcomes-based approach for resident assessment and program accreditation. 10 The development of the milestones by content experts, and the use of existing content blueprints, curricula and relevant studies, along with early testing by communities of practice establishes in internal medicine, pediatrics and surgery has produced an initial validity argument for the milestones. 10 At the same time, the new approach to assessment that results requires making a judgment based on levels of educational attainment repre--tice. A systematic review during the early development of the milestones, showed that progress and scoring rubrics across the range of educational settings showed some evidence for reliability and consequential validity but little other validity evidence. 19 stones has produced data on the reliability and utility of the educational milestones in the assessment of physicians in training. 20 Further validity evidence will require additional study of the utility of the milestones in assessment and accreditation, and linking the educational outcome data obtained through milestone-based assessments to the performance of physicians in practice. Proposed work has involved linking data from the formal graduate phase of physician education and information from the maintenance Figure 1 Example milestone in the ACGME template and with milestone nomenclature. ACGME: The Accreditation Council for Graduate Medical Education. Notes. SPB2 is the notation for the second Systems-Based Practice set of milestones. The table is in the format of the milestone semi-annual reporting worksheet. First published in Swing et al. 10 Used with permission of the ACMGE and the Journal of Graduate Medical Education.
programs on the practice outcomes of their graduates. 21 A barrier in the establishment of the validity and reliability of milestone-based assessments is the dearth of useful tools for competency-based assessment, with current research focusing on the merits of different assessment approaches and tools. 22 Other challenges making validity inferences on the milestones result from a lack of meaningful outcomes on the performance of physicians in practice. An important article on validity in competency-based astheoretic framework: 1) converting observations to scores; 2) going for from raw scores to universe scores; 3) assigning universe scores to target domain, and 4) making inferences from the target domain to the construct of interest. 23 The in making validity inferences about the assessment of learners in the context of real medical practice. For example, in converting observations to scores, a critical question is how -tion vs. asking all possible questions, some of which may not be relevant to the give patient or case. 21 The article concludes that standard psychometric methods and testing theory, such as item review, classic test theory, generalizability theory, information saturation, triangulation and member-checking procedures all are germane to enhancing validity in competency-based assessments. 21 Also relevant to milestone validity is research has highlighted that the professional development of faculty providing the milestone-based assessments is critical to the quality of these assessments, 24 with current efforts focused on enhancing faculty rater training. 25 Establishing the validity of the milestones in the assessment of individual learners is an important precursor to establishing the validity of milestone assessments, aggregated to the program level, in outcomes-based accreditation of individual graduate medical education programs. The 1971 report on competency-based approaches for teacher training put forth 6 validity criteria for program evaluations using educational outcomes that are equally relevant to medical education: 1) -edge; 2) improvement in skills under laboratory conditions; and 3) -tions; 4) the effect on behavior in a real practice context; 5) changes in outcomes (in the case of teacher training: student achievement) that can be seen in a short time frame; and 6) longer-range effects on outcomes (for teacher training, this encompasses student achievement in cognitive, affective and psychomotor dimensions). 16 Evaluate a competency-based approach to teacher training using learner performance also requires measurement tools for the appropriate assessment of learners, and an approach to isolate and measure the portion of learner growth that can be atinnate skills and individual ability. 16 This is relevant to the accreditation of medical education programs using outat the entry into graduate medical education. Efforts are currently underway to expand the milestones into medical school education, 26 and to develop educational outcome expectations for the transition from medical school to graduate medical education.
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The application of the educational milestones in assessment and accreditation By basing learner assessment on dimensions of performance relevant in the practice of medicine, the milestones produce feedback that is more meaningful to learners, and concurrently base the accreditation of programs on real educational outcomes, contrasted with other attributes that are less directly related to the performance capabilities of graduates. At the same time, a disadvantage of the competencies that is shared to some degree by the milestones is that the detailed language needed to describe the important qualities of physicians has produced descriptions of behaviors that are too long to be of practical for use in decisions about the need for supervision and in the provision of formative feedback to learners in clinical settings. 28 Ten Cate and colleagues in the Netherlands developed the concept of entrustable professional activities (EPAs). 29 EPAs are tasks or responsibilities that can be "entrusted" to a trainee once he or she has reached the competence needed to execute these tasks with minimal or no supervision. 29 An EPA entrustment process involves decreasing the level of supervision as trainees develop competence, with entrustment attained by the given learner. An advantage of EPAs is that they represent what every-day clinical tasks; as a consequence the language for assignment, "entrustment," and immediate feedback can be briefer and less complicated. 29 EPAs also can be implemented in a curriculum as a "schedule" of activities. 29 The general steps in the design and application of a competency-based education framework, using milestones and EPAs in a medical education context are shown in table 3. These steps can be followed in the narrow context of devela patient handover, or can be used in the development of a set of competencies and milestones for a given specialty. Current efforts to test the EPA concept has produced the clinical tasks such as patient handovers is feasible, and that Table 3 Steps in developing and applying a competencybased education framework 1. Identify the abilities needed of graduates components path from initial learner to mastery for these competencies 4. Select educational activities, experiences, and instructional methods to facilitate the attainment of these competencies, including entrustable professional activities (EPAs) that allow learners to demonstrate milestone attainment 5. Select assessment tools to measure progress, using a milestones approach 6. Design an outcomes evaluation process to evaluate the effectiveness of the competency-based framework the behavioral characteristics of each domain at each level of entrustment, along with assessment instruments that facilitate formative feedback and summative decisions. 30 The implementation of the milestones in the accreditation of physician training programs as part of the NAS entails twice yearly assessments of all residents in each accredited program. At the program level, the Milestone assignments are done in each by a clinical competency committee (CCC) comprised of faculty that aggregated the available assessments for a given resident, and using a consensus process, on each of the specialty milestones. This information is provided back as feedback to individual learners, and aggregate program level data from these assessments are submitted to the ACGME, where this information will be used in program accreditation. The consistent approach to assessing learner performance that is possible through the use of the milestones overcomes a disadvantage of the competencies, which produced idiosyncratic methods of assessment that were not consistent across programs. This will advance outcomes-based accreditation by collecting educational outcome data by using a standard approach to reporting. 10 The standardized approach also will facilitate the collection of information on the validity of the milestones, which is critical to their use in learner assessment and program accreditation. The educational achievement of graduates also plays an important role in the required annual self-assessment for accredited programs, which includes an assessment of graduate performance. The expectation is that in the coming years the measures for this dimension -tion examinations. Approaches already used include surveys of the organizations hiring graduates, and of the graduates themselves. Discussions about the desired outcomes of clinical education, and the performance of educational programs in attaining these outcomes are beginning to engage the education, clinical practice and health care community. 17 Relevant in this context is work by leaders of the organeeded to practice in a reformed health care environment, and to identify gaps in the six competencies and in the performance of graduates of physician education programs.
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The future of physician assessment and accreditation of physician training programs
The approach to the assessment of learners and training programs was evolving when the competencies were introduced, and it will continue to evolve. The growing focus on learning outcomes shifts evaluation of the educational pro--sessing the outcomes of learning that has been used for the past 50 years in evaluation training interventions across a range of domains. 32 The use of the milestones has moved the assessment of physician trainees to Kirkpatrick level 3 -assessment of performance in a real-world context, includ- 32 In 2015, there are developments in the assessment of medical -tion for the future; these elements will form the basis of the assessment and accreditation system that will follow the NAS. 33 Key attributes of this future system include an enhanced focus on the quality of clinical care in the settings that provide the context for resident education, and a focus on the clinical skills of faculty and their capacity to serve as clinical role models for residents. Evidence shows that the quality of care in settings in which physicians train has an effect on the quality of care they deliver for at least a decade and a half into the professional career, 34 and research - 35 This will require enhanced focus on attributes of faculty, their clinical skills, and their capacity for serving as clinical role models. This will require linkages between educational and clinical attributes of teaching settings, essentially moving assessment to Kirkpatrick level 4 -the collection and analysis of data on the effects of the educational intervention on patient outcomes, and micro-or macro-health system performance, 32 along with an enhanced focus on quality and safety parameters in the evaluation of sponsoring institutions. 36 The clinical careers of the graduates produced by the current competency-and outcomes-based approach will span the next three to four decades. In 2001 the US Institute of Medicine of Medicine (IOM) declared health care in the 21 st century is delivered by interprofessional teams, and highlighted problems with the traditional, single-profession models of education that do not prepare health professionals for the team-based approaches to care. 37 The report puts forth six aims for the healthcare system: care should be ef--table. 37 The IOM competencies have been used to define goals and objectives for professional formation and development across a range of health professions. Dimensions of the competencies and milestones relevant to the IOM aims concepts in a clinical context, understanding health care as a system, communication and teamwork skills, and practice-based learning and improvement, including lifelong -action with peers. 37 In addition, as new physician competencies emerge that are relevant to patient care, population health, resource stewardship and other attributes of good medical practice, the use of a competency-and educational outcomes-focused approach through the milestones will en--understanding population health including improving the 38 overcoming racial and ethnic disparities in healthcare, 39 and attaining the Institute for -tient experience of care (including quality and satisfaction); improving the health of populations; and reducing the per capita cost of health care. 40 
Conclusion
The focus on educational outcomes through the use of the milestones ensures that graduates of accredited training programs demonstrate the relevant skills and competencies for 21 st century practice. Aggregated to the program level, the Milestones contribute to an accreditation approach that uses -cational achievements vs. a measure of their potential to educate residents or fellows. Ongoing work to improve milestone assessments includes the development and validation of milestone-based assessment tools, and enhancing training and professional development for faculty making milestone assessments. Establishing the validity of the milestones will require longitudinal study of their use in assessment and accreditation, and linking educational outcomes to the performance and clinical outcomes of physicians in practice.
